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Table 2. The number of air molecules various pre-
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SECTOR CHAMBER II

Fig. 1. The scheme of welding groove joints for sector chamber II (D).
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Fig. 2. The example of liquid penetrate inspection
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Table 4. The residual gas species in the various va-

cuum ranges
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Fig. 3. The principle of the mass spectrometer
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Fig. 4. Two functional methods of the leak detector
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Fig. 5. Methods for leak detecting a vacuum
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%Y AFAA ) oJujd FAHe] EATTE LF
o] 1 FEFYow FQHT, ojue EYFL 71H
9] throughputF 22 B9 At} throughput& PV/t
o aFoas, gt fdE AR A
F2 dNdeh =g 714 £4E52 Maxwell-Boltz-
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Table 6. Estimation of a leak as a function of a
hole diameter

. Leak rate
Diameter
(Torr * £/sec)

1.2 cm 10*

1.2 mm 10?
0.12 mm 1

12 ym 1072

12 ym 1074

12 nm 107

* Assumption - pressure difference

p = p atm—p vac = 760 Torr

3 el F Aol Table 6 Ve Qo F, 3717t
conductance C{1 T+H& E34 throughput QU
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o}, %3}, molecular flowol ™ conductance® C =
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Wz ot} o] A2 weg A oL o] 1}
4 Qi

C(€/s) = 0.025v(m/s) - Alcm?) ----seeer 3

e, B JgddAe 71E FAEQ Q=1X107"
Torr + €secy] 7ZA$E HW, AP=P.,—P.—760
Torr2 &Fx, T =27C¥n 7183 HIHEeE
o 467m/sol 22, ALE FATP HAo] < 1.2
mmYE & F UAAT AR doJHE FHTFY
B3g 349 49 FAZ A Eilse 24
E2] 23 B E(transmission probability) 0] Holx 2
ZH 7Y arle Adzez wo o AxE
2t FREch T3, 42t FAE) dEiA ol=HE
o] 7Age] drtst T4 + YEA = Table 79|
et 92, o] R 27t~ (outgassing) & LA &

& &4% FUU g Agolh

Table 7. Examples of leak rates in terms of gas vol-

ume
¥ 2 & M #
1073 STD.cc/sec lcc/Day
107¢ STD.cc/sec lcc/Week
1077 STD.cc/sec 3ce/Year
107% STD.cc/sec 3cc/100Year

* STD. cc/sec=0.76 Torr * £/sec
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Helium Leak Test for the PLS Storage Ring Chamber

M. H. Choi, H. J. Kim and W. C. Choi
Pohang Accelerator Laboratory, POSTECH

Abstract

The storage ring vacuum system for the Pohang Light Source (PLS) has been designed to

maintain the vacuum pressure of 107* Torr which requires UHV welding to have helium leak rate less

than 1X10*° Torr -

2/sec. In order to develop new technique (PLS) welding technique), a prototype

vacuum chamber has been welded by using Tungsten Inert Gas welding method and all the welded

joints have been tested with a non-destructive method, so called helium leak detection, to investigate

the vacuum tightness of the weld joints. The test was performed with a detection limit of 1X10™ Torr

+ £/sec for helium and no detectable leaks were found for all the welded joints. Thus, the performance

of welding technique is proven to meet the criteria of helium leak rate required in the PLS Storage

Ring. Both the principle and the procedure for the helium leak detection are also discussed.

(Received June 30, 1993)



